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A Study on Automatic Character Detection and Recognition from Comics
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(Summary) Recently, comics has been contents with many user not only Japan but also foreign countries. Moreover, demand for digital
comic is increased by digital book equipment developing and growth of e-book market. Comics have very complex construction because a
lot of elements that picture, texts, onomatopoeia, and so on are drawn on a plane. To extract elements and characters as metadata, we can
increase usability of digitized comics. Comics generally have been drawn white and black, so the feature of image is different with natural
picture. Thus, to analyze comic character, we must select method that is able to treat comic image feature. In this paper, we propose speci-
fied character detection methods on a comic page by eye detection, face detection, and person recognition that utilize HOG (Histograms of
Oriented Gradient) and SVM (Support Vector Machine). Finally, we obtained 0.93 maximum precision for specified character detection by
proposed method.
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Table 1 The number of images utilized for learn and examination of

face recognition

Data Set Known Unknown
Character Positive Negative Positive Negative
A 93 32 92 86
A2 36 32 92 86
B 26 45 19 142

|2 EHERRI
Table 2 Face recognition success rate

Fig. 6 Positive sample images for face learning
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Fig. 7 Negative sample images for eye and face learning

Method Character Known
Precision Recall F
HOG A 0.94 1.00 0.97
HOG A2 0.95 1.00 0.97
HOG B 1.00 1.00 1.00
Haar-like A 0.76 1.00 0.87
Haar-like A2 0.61 0.97 0.75
Haar-like B 0.75 0.92 0.83
Method Character Unknown
Precision Recall F
HOG A 0.57 0.99 0.72
HOG A2 0.58 0.92 0.71
HOG B 0.55 0.58 0.56
Haar-like A 0.56 0.85 0.68
Haar-like A2 0.52 0.39 0.45
Haar-like B 0.28 0.53 0.36

P

E3 B AMADILE

=5

.

1T {5
Fig. 3 Positive sample of character A

W D 1E B 8} 5

Fig. 5 Positive sample images for eye learning
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Table 3 Detection results for known image

Method Correct Incorrect Total Precision
Eye 109 406 515 0.211
Face 536 551 1087 0.493
Character(A) 6935 40574 47509 0.146
Character(B) 1104 13335 14439 0.076
E-F 34 5 39 0.872
E-C(A) 149 682 831 0.179
E-C(B) 64 86 150 0.427
F-C(A) 222 498 720 0.308
F-C(B) 117 204 321 0.364
E-F-C(A) 4 9 13 0.307
E-F-C(B) 23 1 24 0.958
HaE 43 280 323 0.133
HaF 89 203 292 0.305
HaF-C(A) 111 475 586 0.189
HaF-C(B) 10 11 21 0.476
HaF-HaC(A) 29 156 185 0.157
HaF-HaC(B) 22 163 185 0.119
E-F-HaC(A) 4 35 39 0.103
E-F-HaC(B) 27 11 38 0.711

A RAWG IR 2 Mg
Table 4 Detection results for unknown image

Method Correct Incorrect Total Precision
Eye 157 690 847 0.185
Face 935 928 1863 0.502
Character(A) 12560 66778 79338 0.158
Character(B) 1368 21707 23075 0.059
E-F 44 23 67 0.657
E-C(A) 365 1154 1519 0.240
E-C(B) 42 136 178 0.236
F-C(A) 420 851 1271 0.330
F-C(B) 151 366 517 0.292
E-F-C(A) 22 25 47 0.468
E-F-C(B) 15 1 16 0.938
HaE 70 482 552 0.127
HaF 152 349 501 0.303
HaF-C(A) 239 747 986 0.242
HaF-C(B) 15 23 38 0.395
HaF-HaC(A) 59 216 275 0.215
HaF-HaC(B) 33 242 275 0.120
E-F-HaC(A) 24 43 67 0.358
E-F-HaC(B) 19 44 63 0.302
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Fig. 8 Results of eye detection, face detection and face recognition on known image
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Face-Character(HaF-C):

(HaF) % i L, BB L IS, Z O L
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Fig. 9 Results of eye detection, face detection and face recognition on unknown image
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M ESNRED Y 4 ¥ B34 A0 345, 4f%, s L7z
Bwg4 v Rl & o THES N2 IE 3T 100 X 100 3%
IZIEBAL 4TV, HOGHMEORH XTI D LTS, A
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B10 X8 K UHIIZHBIT 2 EY AWA, B ORISR
Fig. 10 Correct resion of character A and B on Fig. 8 and Fig. 9

el

PRGOS T SR E LT, FEICFAL
7olg % H L BEMOWGI T AR R LRI, FHEIC
FIH L7205 % & £ 2 WRAOBR I3 2Bl R =R
IZENEAIURT . SRR QIR LI BT 2 3T _RTOMM
WMREFLBR LTI DPHBETE o7z, TD72D Recall
IZDOWTIEINE KD, Precision DA DEHi & L 72, Pre-
cision DFFAMi2E#E & LT, Eyellxf L T35 6 L7z fHAYE
IZBELR S % & 436, Face B L E-FIZDOW T H 750
WS TN & & 8B % Correct & L7z, F72, FFEA
PIRIIZ OV TIE, WIS 2 8BS AN OE T & 46 0 A
% Correct & L CRFlix 7o 72, LREICEEIN L VWETOMK
Wi F 1 E Incorrect & LCTH 7 &~ b L, Precision (& Precision =
Correct/(Correct + Incorrect) & L 7.

WIS, FEVFIE L7 BEAE R R 3 5 i A6 & 1 8
12, RAERISN T 2SR 2B I 2N EIURT.
FICTHRETTa Yy M SN ORTER LY, Holl
T7uy b ENFHITEHOMRBFER T, FOlZT7oy b
SNHHEBIE B A OfRE R 2 e EiuRT. FEilod
DABLUA2 L BIFA2EI TR LAZESH AW A, BISHIRT
L. F7o, FEEEENCHT L ER AW A, BOIERE %
10179, 22T, RBTREINI-EIVEL A A, 75
Py & N\ B OfLiE % 327

44 EE

T LD, APapl#RIcB 3 2 EBRIZOWTERE 2B
B RS R XD, Known lIR BRI RIS, BH
HIKIZfTZ TWwWAEEZONSL., Z®O T, Unknown Zxf
T LHANERIIB T, FHERETH 5 FIEAHOG D&
12130.56 25 0.72°Th V), REOBHRITHT 3 2 55 b FhE T
FETHDLEEZBNDL. F72, Haar-like A2 FIH L7206

L, B AMAICKH L COFEA0.68TH Y, - F %
RZoNLEELHLEEZLND.
AR R X AR RANOEBIZE M CH o7z, 7272

L., Mo PMHIERTIE Z OFERBATOLEHNRE WG
i, BRI L TCEREZ G R 5 2 LR SN TS

i =3

464

D, FEHRAT—Y 2y NOERIZBWTIE, HENR D —
POMEEETEDLZEPENTHDLEEZLND.
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HOG % JH\W /2 E-F-C DX % — ¥ % b ik BRI R 5 < 7
LIEREBES N ANYoEER A %443 L 72 Character TlZ,
BONTWLHNEE A & ENLISL 2 51T 512875 C
JEHIZHI. 89D (3), @15 b, IZITTRTOHEET
True DHEZIT-> TWVAEH I EDHEREIND.

2 L) F o W oa, BE-FIdEZ 20 % M
L7z RTH b Face L ) b BRI SN, — /T, E
b L IEF EHAE D286 D% E AW O Precision 14 0.24
75033 &£ EF-C &R NETH 5. E-F-COMFRITNT
NOEBEIZB N TOUMOMAE LRI TRIFTH D,
i, EFOMEREZFETALILET, IVEVKETESR
TR BRSSO R 5 % B e AN O RE LA C & 727280
LEZLNL. LD o TR L A7 — MME35Z &
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HOG % FIH L 72354 & Haar-like % FIH L 72354 O i T
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WO L ) & T BYEZ0 R Haar-like 530 X0 BT 70 55 5
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FeE Aoz L Clid, HOGE H W izaoli) »E
BTHDH I LR SN
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BRI A &S EERICBWTIE, 0TI
EHIBrE NS, Uk, A4 K74 2 RO X 2R
HOMKIZH 2720, ZORBBIFICLD, FEEIHBITSR L
o TWAHMGRE, FEIMHLAWES—3 L awn I LA
FRE L THTFLNG.

Mm% oM E LTk, 8D 10), INICT, Fh2hik
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NI IER P SN SN TV L Z LR SN D,
9 DARFMHFI T 2 EERRIZBWT, B AWA TR
&L 7MEIALEECIL, (1) TIEB R Ght o AW % i i 5
POBINTAZ LI L TV B,

¥ U

KT, ~ Y TEFEOMFHTE LT, ~ ¥ Tl EOEY;
NPy o B8, I O e 85 N R & v B IR L
T, Yy AORER, B, B AN O BRI LR & A
GRS L BHFEBGAY O BB LI 2 FEZE L 72 KA
PO HIVERE B NS ILEE DA A A D12 L SRS % S25R
WCE VBT L R E LT, Bk, EiRil, BHA
W OIS N TEMAEDE/GEI, KBRS L
TIK0.93 D Precision T 21T ) T LA TE. SHOM
FITREE LC, B RS AW BT A FHHEEEICD
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